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PROBLEM TO BE SOLVED: To actualize a natural 
language processing which can provide an adequate 
natural language processing result (syntax analysis result 
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pattern constitution elements, and the device has at 
least a dictionary consulting means which extracts one 
or more natural language patterns as candidates for 
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a pattern inspecting means which inspects whether or 
not the candidates for the natural language pattern is 
suitable to a tree structure, and a pattern applying 
means which applies the natural language pattern to the 
tree structure when the natural language pattern is 
suitable to the tree structure. 
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♦ NOTICES* 

Japan Patent Office is not responsibi for any 
damages caused by the use of this trans I at i n. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Use a natural language pattern which has a pattern name and a pattern component at 
least, and it analyzes syntax and reaches. Or in natural-language-processing equipment which 
performs functor generation, it analyzes syntax and reaches from the above-mentioned natural 
language pattern currently beforehand prepared for a pattern dictionary. Or a dictionary handle 
stage which extracts one or more natural language patterns which serve as a candidate in 
processing of a functor generate time, NaturaManguage-processing equipment characterized by 
having a pattern inspection means to inspect whether a candidate's natural language pattern 
conforms to the tree structure, and a pattern application means to apply the natural language 
pattern to the tree structure when it suits. 

[Claim 2] all or some which is beforehand prepared for a pattern dictionary of the above- 
mentioned natural language patterns — a pattern name — and — or naturaHanguage- 
processing equipment according to claim 1 characterized by inspecting whether a pattern usage 
condition is given and the above-mentioned pattern inspection means conforms to the tree 
structure also with reference to a pattern usage condition of a candidate's natural language 
pattern about a pattern component. 

[Claim 3] NaturalHanguage-processing equipment according to claim 2 with which two or more 
natural language patterns with which only information about semantics differs are prepared for 
inside of two or more natural language patterns which have information about semantic 
constraint as one of the pattern usage conditions, and semantic information is characterized by 
determining the optimal tree structure through processing of the above-mentioned pattern 
inspection means and the above-mentioned pattern application means. 

[Claim 4] NaturaHanguage-processing equipment according to claim 1 to 3 characterized by 
having further a pattern evaluation means by which information on a priority to which it is given 
by it estimates the above-mentioned natural language pattern which serves as a candidate of 
application of the tree structure while information showing a priority over application is given to 
each above-mentioned natural language pattern currently beforehand prepared for a pattern 
dictionary. 

[Claim 5] Natural-language-processing equipment according to claim 4 characterized by having 
raised a priority of a natural language pattern which has semantic constraint, and raising a 
priority of a natural language pattern which does not have semantic constraint between natural 
language patterns with which only existence of semantic constraint differs in a pattern name in a 
pattern component between natural language patterns with which only existence of semantic 
constraint differs. 

[Claim 6] The above-mentioned pattern evaluation means is natural-language-processing 
equipment according to claim 4 or 5 characterized by removing except assistant [ of a natural 
language pattern with highest priority ] from a candidate when a candidate of two or more 
natural language patterns with which a pattern name and its pattern usage condition are the 
same with patterns, and information on a priority differs exists about application to the tree 
structure. 

[Claim 7] The above-mentioned pattern evaluation means is natural-language-processing 
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equipment according to claim 4 to 6 characterized by usually excepting from a candidate of a 
natural language pattern of a low priority more relatively than a priority when a candidate of two 
or more natural language patterns with which a pattern name and a pattern component are the 
same with patterns, and information on a priority differs exists about application to the tree 
structure. 

[Claim 8] The naturaHanguage-processing equipment according to claim 4 to 7 characterized by 
to have a tree structure evaluation means evaluate superiority or inferiority of two or more tree 
structures, according to an evaluation allocation-of^marks method of also using information on a 
priority in a natural-language pattern which is the evaluation allocation-of-marks method that 
each tree structure can be evaluated, and was applied to subtree which is different by two or 
more tree structures when the tree structures which analyzed syntax, reached or were acquired 
by functor generation are two or more tree structures. 

[Claim 9] The above-mentioned tree structure evaluation means is natural-language-processing 
equipment according to claim 8 characterized by making some of terminal symbols which 
constitute subtree which is different by two or more tree structures reflect in an evaluation 
allocation-of^marks method in addition to information on a priority in a natural language pattern 
applied to the tree structure. 

[Claim 10] The above-mentioned tree structure evaluation means is natural-language- 
processing equipment according to claim 8 or 9 characterized by making a location of a node 
concerning a predetermined priority reflect in an evaluation allocation-of-marks method in 
addition to information on a priority in a natural language pattern applied to the tree structure. 
[Claim 11] It is naturaHanguage-processing equipment to claims 1-10 characterized by having a 
user registration means of a natural language pattern. 

[Claim 1 2] NaturaHanguage-processing equipment according to claim 1 1 characterized by giving 
a priority more than a natural language pattern of system registration to a natural language 
pattern of user registration. 

[Claim 1 3] Natural-language-processing equipment according to claim 11 or 1 2 characterized by 
having a tree structure evaluation means to give top priority to the tree structure which has 
subtree to which a natural language pattern concerning user registration was applied in subtree 
which is different by two or more tree structures when the tree structures which analyzed 
syntax, reached or were acquired by functor generation are two or more tree structures. 
[Claim 14] Use a natural language pattern which has a pattern name and a pattern component at 
least, and it analyzes syntax and reaches. Or in a natural-language-processing method of 
performing functor generation, it analyzes syntax and reaches from the above-mentioned natural 
language pattern currently beforehand prepared for a pattern dictionary. Or a consultation-of-a- 
dictionary production process which extracts one or more natural language patterns which serve 
as a candidate in processing of a functor generate time, A naturaHanguage-processing method 
characterized by having a pattern inspection process which inspects whether a candidate's 
natural language pattern conforms to the tree structure, and a pattern application production 
process which applies the natural language pattern to the tree structure when it suits. 
[Claim 15] all or some which is beforehand prepared for a pattern dictionary of the above- 
mentioned natural language patterns — a pattern name — and — or a naturaHanguage- 
processing method according to claim 14 characterized by inspecting whether a pattern usage 
condition is given and the above-mentioned pattern inspection process conforms to the tree 
structure also with reference to a pattern usage condition of a candidate's natural language 
pattern about a pattern component. 

[Claim 16] A natural-language-processing method according to claim 15 that two or more natural 
language patterns with which only information about semantics differs are prepared for inside of 
two or more natural language patterns which have information about semantic constraint as one 
of the pattern usage conditions, and semantic information is characterized by determining the 
optimal tree structure through processing of the above-mentioned pattern inspection process 
and the above-mentioned pattern application production process. 

[Claim 17] A natural-language-processing method according to claim 14 to 16 characterized by 
having further a pattern evaluation production process that information on a priority to which it 
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is given by it estimates the above-mentioned natural language pattern which serves as a 
candidate of application of the tree structure while information showing a priority over 
application is given to each above-mentioned natural language pattern currently beforehand 
prepared for a pattern dictionary. 

[Claim 1 8] A natural-language-processing method according to claim 1 7 characterized by having 
raised a priority of a natural language pattern which has semantic constraint and raising a 
priority of a natural language pattern which does not have semantic constraint between natural 
language patterns with which only existence of semantic constraint differs in a pattern name in a 
pattern component between natural language patterns with which only existence of semantic 
constraint differs. 

[Claim 1 9] The above-mentioned pattern evaluation production process is the natural-language- 
processing method according to claim 1 7 or 1 8 characterized by removing except assistant 
[ of a natural language pattern with highest priority ] from a candidate when a candidate of two 
or more natural language patterns with which a pattern name and its pattern usage condition are 
the same with patterns, and information on a priority differs exists about application to the tree 
structure. 

[Claim 20] The above-mentioned pattern evaluation production process is the natural-language- 
processing method according to claim 1 7 to 19 characterized by usually excepting from a 
candidate of a natural language pattern of a low priority more relatively than a priority when a 
candidate of two or more natural language patterns with which a pattern name and a pattern 
component are the same with patterns, and information on a priority differs exists about 
application to the tree structure. 

[Claim 21] The natural-language-processing method according to claim 17 to 20 characterized 
by to have a tree structure evaluation production process of evaluating superiority or inferiority 
of two or more tree structures, according to an evaluation allocation-of-marks method of also 
using information on a priority in a natural-language pattern which is the evaluation allocation- 
of-marks method that each tree structure can be evaluated, and was applied to subtree which is 
different by two or more tree structures when the tree structures which analyzed syntax, 
reached or were acquired by functor generation are two or more tree structures. 
[Claim 22] The above-mentioned tree structure evaluation production process is the natural- 
language-processing method according to claim 21 characterized by making some of terminal 
symbols which constitute subtree which is different by two or more tree structures reflect in an 
evaluation allocation-of-marks method in addition to information on a priority in a natural 
language pattern applied to the tree structure. 

[Claim 23] The above-mentioned tree structure evaluation production process is the natural- 
language-processing method according to claim 21 or 22 characterized by making a location of a 
node concerning a predetermined priority reflect in an evaluation allocation-of-marks method in 
addition to information on a priority in a natural language pattern applied to the tree structure. 
[Claim 24] It is the natural-language-processing method to claims 14-23 characterized by having 
a user registration production process of a natural language pattern. 

[Claim 25] A natural-language-processing method according to claim 24 characterized by giving 
a priority more than a natural language pattern of system registration to a natural language 
pattern of user registration. 

[Claim 26] A natural-language-processing method according to claim 24 or 25 characterized by 
having a tree structure evaluation production process which gives top priority to the tree 
structure which has subtree to which a natural language pattern concerning user registration 
was applied in subtree which is different by two or more tree structures when the tree 
structures which analyzed syntax, reached or were acquired by functor generation are two or 
more tree structures. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention can be applied to machine- 
translation equipment, the machine-translation method, etc. of performing a machine translation 
using a translation pattern, concerning natural-language-processing equipment and a method. 
[0002] 

[Description of the Prior Art] In the machine-translation equipment of a conventional type, the 
translation knowledge (a system dictionary and user s dictionary) which a system and a user can 
register was limited to the expression which machine^ranslation equipments, such as a 
collocation of a verb, such as "burning a hand", and a noun, have determined beforehand also by 
the word dictionary, the idiom which consists of two or more words, and the still more highly 
efficient thing. In order that the machine-translation equipment of a conventional type may 
analyze syntax in a source language sentence in the syntax and dictionary of the source 
language, may carry out language translation in a conversion dictionary and, as for this, may 
generate an object language sentence in the syntax and dictionary of object language, a system 
and a user are because a translation dictionary cannot be registered only in the format in 
accordance with the syntax of a system. 

[0003] Furthermore, since the source language and object language are analyzed and generated 
according to an individual, they show below "[a noun phrase] based on intuition of a user as 
translation knowledge. ""Following is [Noun phrase] ." (a noun phrase is a variable) (PI) 
** — the dictionary based on the pattern which consists of pairs of the source language [ like ] 
and object language cannot be registered, either. 

[0004] The translation method based on the translation pattern indicated by JP,5-290082,A and 
translation equipment are one of those solved such a technical problem. Invention given [ this ] 
in an official report expresses translation knowledge within the limits of a context free language, 
and makes the syntax rule a pair by the pattern of the source language, and the pattern of 
object language. Moreover, the syntax rule made it possible to make speed of syntax analysis 
into practical use level by storing in the dictionary of a try mold. Furthermore, by having made 
the syntax rule into the pair by the pattern of the source language, and the pattern of object 
language, synchronous derivation was attained and language translation and functor generation 
came to require only easy processing. 

[0005] The dictionary based on the translation pattern which consists of pairs of the source 
language like a pattern PI and object language adapted to intuition of a user mentioned above by 
this can be registered now. if it is within the limits of a context free language, the translation 
knowledge of arbitration can be registered, and it came to be able to carry out translation 
processing. 
[0006] 

[Problem(s) to be Solved by the Invention] however — choosing the solution of the minimum 
number of configurations (the number of patterns) about choosing the optimal solution from two 
or more solutions (for example, syntax-analysis result) in the above-mentioned official report — 
only — it is described. In this case, since the number of configurations serves as a parameter. 
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proper translation in consideration of the history of a component or the relation between 
components cannot be performed. Moreover, although the number of configurations (the number 
of patterns) is what specifies a priority, there is fear which is not right for a simple parameter. 
[0007] Moreover, it is indicated by the above-mentioned official report that priority may be 
attached to a pattern. However, the clear method is not shown, but priority is given to a pattern 
how, and it is not indicated whether the optimal solution is caught. 

[0008] This invention is made in consideration of the above point, and tends to offer the natural- 
language-processing equipment and the method of choosing a suitable natural-language- 
processing result. 
[0009] 

[Means for Solving the Problem] In order to solve this technical problem, the 1st this invention 
uses a natural language pattern which has a pattern name and a pattern component at least, and 
analyzes syntax and reaches, or natural-language-processing equipment which performs functor 
generation — setting — (1) — syntax analysis from the above-mentioned natural language 
pattern currently beforehand prepared for a pattern dictionary — and Or a dictionary handle 
stage which extracts one or more natural language patterns which serve as a candidate in 
processing of a functor generate time, (2) It is characterized by having a pattern inspection 
means to inspect whether a candidate's natural language pattern conforms to the tree structure, 
and a pattern application means to apply the natural language pattern to the tree structure when 
carrying out (3) adaptation. 

[0010] The 2nd this invention uses a natural language pattern which has a pattern name and a 
pattern component at least, and analyzes syntax and reaches, or a natural-language-processing 
method of performing functor generation — setting — (1) — syntax analysis from the above- 
mentioned natural language pattern currently beforehand prepared for a pattern dictionary — 
and Or a consultation-of-a-dictionary production process which extracts one or more natural 
language patterns which serve as a candidate in processing of a functor generate time, (2) It is 
characterized by having a pattern inspection process which inspects whether a candidate's 
natural language pattern conforms to the tree structure, and a pattern application production 
process which applies the natural language pattern to the tree structure when carrying out (3) 
adaptation. 
[0011] 

[Embodiment of the Invention] (A) Explain the 1 st operation gestalt which applied the natural- 
language-processing equipment and the method by this invention to machine-translation 
equipment and the machine-^anslation method in full detail below the 1st operation gestalt, 
referring to a drawing. 

[0012] (A-1) The block dia gr am 1 of the 1st operation gestalt is a block diagram showing the 
functional configuration of the machine-translation equipment of the 1 st operation gestalt In 
addition, in practice, on information processors, such as a personal computer, loading of a 
processing program, the fixed data, etc. is carried out, and the machine-translation equipment of 
the 1 st operation gestalt is built. 

[0013] In drawing 1 , the machine-translation equipment of the 1st operation gestalt consists of 
the I/O section 1, the translation processing section 2, and the dictionary storing section 3 
greatly. 

[0014] The I/O section 1 has the input-process section 11 which receives the input statement 
(source language sentence) which serves as a candidate for a translation from the input sections 
01, such as a keyboard and file reading equipment, and the output-processing section 12 which 
outputs the translated result (object language sentence) to the output sections 02, such as a 
display, a printer, and file enclosure. 

[0015] The translation processing section 2 consists of the morphological analysis section 21 
which performs morphological analysis of an input statement, the syntax analyzer 22 which 
analyzes syntax of the source language using a translation pattern, the functor generation 
section 23 which generates functor by object language based on the result of syntax analysis of 
the source language, and the morphological generation section 24 which performs morphological 
generation of object language based on the result of functor generation. 
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[0016] A syntax analyzer 22 has the pattern Banking Inspection Department 223 which inspects 
whether the consultation-of-a-dictionary section 221 which performs pattern consultation of a 
dictionary, and the tree structure while building the pattern (source language pattern) looked up 
in a dictionary are suited, the pattern application section 224 applied to the tree structure while 
building a pattern by the inspection result, and the syntax analyzer 222 which calls these 
processing sections and builds the tree structure. 

[001 7] The dictionary storing section 3 consists of the source language morphological dictionary 
31 in which the morphological information on the source language is stored, an object language 
morphological dictionary 32 in which the morphological information on object language is stored, 
and a translation pattern dictionary (system pattern dictionary) 33 in which the translation 
pattern which consists of a pair of the pattern of the source language and object language is 
stored. 

[001 8] (A-2) Explain actuation of the 1 st operation gestalt, next translation actuation (the 
machine-translation method of the 1 st operation gestalt) of the machine-translation equipment 
of the 1st operation gestalt. Here, drawing 2 is the flow chart which shows translation actuation 
of the machine-translation equipment of the 1 st operation gestalt. 

[0019] In addition, the machine-translation equipment of the 1st operation gestalt makes one 
sentence the input unit. Moreover, in the following explanation, actuation is explained to an 
example for the case where "The policeman arrests him." is inputted. 

[0020] If a user inputs the above-mentioned input statement by the input section 01 , the input- 
process section 1 1 will pass the morphological analysis section 21 of reception and the 
translation processing section 2 (step S21). The morphological analysis section 21 performs 
morphological analysis processing using the information on the source language morphological 
dictionary 31 (step S22). 

[0021] A morphological analysis result is expressed by the tree structure which made the root 
node "Node", as shown in drawing 3 . When it is a morpheme without two or more candidates, 
the standard form 3-1 of each morpheme and the morphological information 3-2, such as a part 
of speech and a change form, are given directly under a root node. On the other hand, when it is 
a morpheme with two or more candidates, each morphological candidate's information is given as 
a child node of the or node 3-3. For example, since "arrests" can take the part of speech of a 
verb and a noun, it is the morpheme which has two or more candidates, and as shown in drawing 
3 , each morphological candidate's information is given. 

[0022] The syntax analyzer 22 to which such a morphological analysis result was given performs 
syntax-analysis processing to this result using the translation pattern dictionary 33 (step S23). 
[0023] Drawing 4 takes out and shows some contents of storing of the translation pattern 
dictionary 33 (translation pattern). 

[0024] In drawin g 4 , left-hand side expresses an English pattern, right-hand side expresses a 
Japanese pattern, and these English pattern and the Japanese pattern have become a pair The 
pattern of each language is a [language nameipattem name pattern component], 
since — it becomes. 

[0025] A language name specifies English (en) and Japanese Qa). 

[0026] As for the pattern name following a language name, the indicator in phrase structure 
rules, such as VP (verb phrase), NP (noun phrase), and N (noun), is applied. 

[0027] a pattern component — two or more lists of a word, a variable, or a word and a variable - 
- since — it becomes. A variable is described by [the numeric characterpattem name (it 
corresponds to the low order node of the tree structure) which is arbitration]. The numeric 
character portion of arbitration shows the correspondence relation between the source language 
used as a pair, and an object language pattern. In syntax analysis, a pattern can take an 
embedded structure by applying another pattern to a variable (a variable is canceled). Moreover, 
a word and a pattern name can have information with semantic detailed information etc. (history 
information) like the portion to which sign 4-1 a and 4-1 b were given. Furthermore, a word and a 
pattern name can variable-ize detailed information like the portion to which sign 4-7a was given, 
and also refer to the information for them. 

[0028] As shown in the flow chart of drawing 5 , syntax-analysis processing of the 1 st operation 
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gestalt using such a translation pattern (source language pattern) consists of three processings, 
and mainly builds the tree structure to the bottom-up. 

[0029] That is, checking that syntax analysis is not completed, three processings, pattern 
consultation-of-a-dictionary processing (step S52), pattern inspection processing (step S53), 
and pattern application processing (step S54), are repeated, and are performed (step S51). 
[0030] The pattern consultation-of-a-dictionary processing (step S52) which is the 1 st 
processing is processing which lengthens the translation pattern which has applicability next 
from a morphological analysis result and the result of the pattern application processing till then 
from the translation pattern dictionary 33. For example, the translation pattern (source language 
pattern) which attached the sign 4-4 of drawing 4 is lengthened from the translation pattern 
dictionary 33 from the morphological analysis result of "him:part-of^speech =pm" (sign 3-4) of 
drawi ng 3 . 

[0031] The pattern inspection processing (step S53) which is the 2nd processing is processing 
which inspects whether the translation pattern obtained as a result of consultation of a 
dictionary suits the tree structure under present construction for every tree structure. 
[0032] The pattern application processing (step S54) which is the 3rd processing is processing 
which actually applies the pattern to the tree structure based on the tree structure and the 
translation pattern judged that suit as a result of inspection. 

[0033] Above-mentioned pattern inspection processing and pattern application processing are 
concretely explained using drawin g 6 and drawin g 7 . 

[0034] The tree structure under present construction is drawin g 6 (a), and suppose that the 
translation pattern to inspect was drawing 6 (c). The pattern name of a variable is the same at 
NP(s), and the detailed information which NP has is also in agreement by "semantic = people." 
Therefore, if the translation pattern shown in drawing 6 (c) suits the tree structure of drawing 6 
(a), it will be judged by pattern inspection processing, the translation pattern is applied by 
pattern application processing, and the tree structure shown in drawing 7 is built. 
[0035] On the other hand, since the detailed information (information on semantics) of NP differs 
even if the pattern name of a variable is the same at NP(s) when the tree structure under 
present construction is draw ing 6 (b) and a translation pattern to inspect is drawin g 6 (c). it is 
judged that the translation pattern concerned does not suit the tree structure by pattern 
inspection processing, and, naturally pattern application processing is not performed. In addition, 
in drawing 6 (b), "semantic != people" expresses "semantics is not a man." That is, "!" 
expresses negation. 

[0036] The syntax-analysis result of having applied the translation pattern as shown in drawing 4 
comes to be shown in drawing 8 to input-statement"The policeman arrests him." In addition, to 
this input statement, the translation pattern 4-"! of drawin g 4 and 4-3 to 4-7 are applied. 
[0037] Such an syntax-analysis result is given to the functor generation section 23, and functor 
generation processing (step S24 of drawin g 2 ) is performed by the functor generation section 
23. In this functor generation processing, the tree structure of Japanese corresponding to an 
syntax-analysis result is acquired with reference to the translation pattern dictionary 33 using 
the pattern of the source language (English), and the pattern of the object language (Japanese) 
which is making the pair. Drawing 9 shows the functor generation result (tree structure) 
corresponding to the syntax-analysis result of drawing 8 mentioned above. 
[0038] In addition, the translation pattern is the pair of a source language pattern and a 
translation pattern, and since the correspondence is a meaning, syntax-analysis processing and 
functor generation processing are performed mostly in parallel in practice. Moreover, functor 
generation may be performed to an syntax-analysis result by the method from old [ which does 
not use a pattern ]. 

[0039] The tree structure which the functor generation section 23 generated is given to the 
morphological generation section 24, and the morphological generation section 24 performs 
morphological generation processing (step S25). the Japanese word located in a termination 
node in a functor generation result in morphological generation processing — the order from the 
left — arranging — each word — the object language morphological dictionary 32 — using — 
preparing a verbal conjugated form **** — etc. — each word is operated orthopedically. The 
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output-processing section 1 2 carries out the display output of the morphological generation 
result (translation) by the receipt and the output section 02, or stores it in a file (step S26). 
[0040] The translation result "a policeman arrests him" is obtained to input-statement"The 
policeman arrests him." mentioned above. 

[0041] Here, the case where "The policemanarrests the deterioration." in which only an object 
differs from the above-mentioned input statement is inputted is considered. 
[0042] In this case, since the semantics of the noun which comes to an object is except a man, 
the translation result "a policeman prevents aggravation" is obtained. 

[0043] In addition, in the syntax analysis to this input statement, the translation pattern 4-2 of 
drawing 4 , 4-3, and 4-5 to 4-8 are applied. 

[0044] That is, it is judged with drawin g 6 (b) suiting to the tree structure under construction 
over drawin g 6 (a) and drawin g 6 (b) which were mentioned above by adaptation decision with a 
pattern 4-8 and the pattern 4-2 with which the object (NP) by which 4-6 was inserted in the 
nest means except a man. Consequently, it is adopted, although the tree structure in which the 
information on a pattern 4-2 was incorporated is acquired by syntax analysis and this prevents 
as a translation of arrest. 

[0045] As mentioned above, a different translation to the input statement which used the same 
verb etc. can be given by incorporating pattern usage conditions, such as "semantic = people" 
and "semantic != people", in the pattern. 

[0046] (A-3) According to the 1 st machine-translation equipment and method of an operation 
gestalt of an operation gestalt, the following effects can be done so. [ of an effect 1st ] 
[0047] (a) It not only can make the translation pattern of the embedded structure by the 
variable, but it can carry out proper translation by conditions by giving pattern usage conditions, 
such as semantics, to a variable and a word. 

[0048] Although the information equivalent to conditions was dropped on the official report which 
made reference by the term of a Prior art to English expression level like "claims $ and $" and 
"claim $", in the case of this operation gestalt, it is not necessary to drop to English expression 
level. It is set to "claims [NPinumber information = plurality]" and "claim [a NP:number 
information = unit]" with this operation gestalt. 

[0049] (b) =! Description of pattern usage conditions, such as =, is easy, and can create a 
pattern easily. For example, if the semantics of an object "man" Becomes, if that is not right, 
like B, symbolic conventions are A and the format adapted to intuition of human being, and 
creation of a translation pattern is easy [ a translation ] for a translation. 

[0050] "(c) — "I give these books." — functor like — I give these a book" — two kinds of "I 

give these books" — existing — although — [ — the former candidate may stop there being by 
registering a pattern with the conditions en:VP give [1:NP:semantics = people] and [2:NP]] Thus, 
the ambiguities of functor are also reducible by describing the pattern usage condition by 
semantics to a pattern. 

[0051] (A-4) The deformation implementation gestalt above of the 1st operation gestalt 
explained using the example to which ambiguity does not exist in an syntax-analysis result. 
However, also when ambiguity exists, the 1st operation gestalt can be applied (when or node 
arises in an syntax-analysis result (refer to the 2nd operation gestalt)). For example, it may be 
generated, or ftjnctor generation may be performed making the syntax-analysis result which 
chooses any one of the child nodes of or node, and is unambiguous, and having ambiguity, and 
two or more translation results may be outputted. 

[0052] It cannot be depended for the technical thought of the 1 st operation gestalt on specific 
language, but it can be applied to the translation between any language. 
[0053] Although the example of proper translation of the verb by the semantics of the noun 
located in the objective case was shown above, according to the semantics which the verb has 
in reverse, also when translating a noun properly, of course, it can apply, and there is only no 
objective case and proper translation by the nominative case is also possible. Proper translation 
of words other than a verb or a noun, such as proper translation of the preposition by the 
semantics of the word furthermore modified and the semantics of the noun phrase in a 
prepositional phrase, is also possible. Furthermore, also as for proper translation by pattern 
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usage conditions other than semantics, it is possible for a noun to determine the translation of a 
noun by the singular or the plural etc. 

[0054] The processing about patterns, such as the pattern Banking Inspection Department, may 
be prepared in the exterior of syntax-analysis processing (refer to the 4th operation gestalt). 
[0055] (B) Explain the 2nd operation gestalt which applied the 2nd naturaHanguage-processing 
equipment and method by the operation gestalt, next this invention to machine-translation 
equipment and the machine-translation method in full detail, referring to a drawing. 
[0056] (B-1) The block diagram 1 0 of the 2nd operation gestalt is a block diagram showing the 
functional configuration of the machine-translation equipment of the 2nd operation gestalt, and 
attaches and shows the same sign to the same [ with drawing 1 concerning the 1 st operation 
gestalt mentioned above ], and a corresponding point. 

[0057] In addition to the configuration of the 1 st operation gestalt, the machine-translation 
equipment of the 2nd operation gestalt is equipped with the pattern evaluation section 225 in the 
syntax analyzer 22. 

[0058] When two or more candidates' pattern exists, the pattern evaluation section 225 
evaluates two or more tree structures which applied these patterns, and narrows down the tree 
structure. 

[0059] In addition, the translation pattern stored in the translation pattern dictionary 33 also 
differs from the thing of the 1 st operation gestalt. About this point, it clarifies by the term of 
operation. 

[0060] (B-2) Also in the 2nd operation gestalt of ****** of the 2nd operation gestalt. the flow of 
the whole translation processing is as being shown in drawing 2 . and is performed in order of 
text input process, morphological analysis processing, syntax-analysis processing, functor 
generation processing, morphological generation processing, and translation result output 
processing. 

[0061] Here, as for the 2nd operation gestalt, syntax-analysis processings differ as compared 
with the 1 st operation gestalt. 

[0062] Drawing 1 1 is a flow chart which shows syntax-analysis processing with the machine- 
translation equipment of the 2nd operation gestalt, and attaches and shows the same sign to the 
same [ with drawin g 5 concerning the 1st operation gestalt ], and a correspondence processing 
step. 

[0063] When it distinguishes whether two or more candidates* pattern exists corresponding to 
the tree structure node under construction (step S55) and two or more candidates' pattern 
exists after performing pattern consultation-of-a-dictionary processing (step S52), pattern 
inspection processing (step S53), and pattern application processing (step S54) one by one in 
the case of the 2nd operation gestalt, pattern evaluation processing (step S56) is performed. 
[0064] Before explaining the concrete contents of processing of the newly added pattern 
evaluation processing, with reference to drawin g 12 , the translation pattern stored in the 
translation pattern dictionary 33 of this 2nd operation gestalt is explained. 
[0065] the — two — operation — a gestalt — a translation — a pattern — a head — " — [ — 
" — a tail — " — ] — " — inserting — having — **** — the — one — operation — a gestalt 
— being the same — a pattern — adding — the head of a pattern — "! There are a pattern 1 2- 
9 with which "was given, and a pattern 12-12 with which "*" was given to the head of a pattern. 
"! "and are the special marks for expressing the priority of a pattern. 
[0066] Drawing 1 3 is the example of the file which specifies the priority of a pattern, and the 
translation pattern dictionary 33 or the pattern evaluation section 22 stores it. Here, it is shown 
sequentially from the head of a file that a priority is high. Moreover, D is ranking when the mark 
attaches nothing. Therefore, the priority in this example is "! It becomes the pattern with which 
"is given, a pattern without the mark of a priority, and the pattern with which "*" is given. 
[0067] In drawing 1 2 , when the 2nd word is made into an adjective about the word which can 
take both a noun and an adjective after a definite article, and the English morphological train 
which the noun follows further, a pattern 12-9 is applied, and when the 2nd word is made into a 
noun, a pattern 12-10 is applied. As shown in drawing 12 , since the priority is raised from the 
pattern 12-10, a pattern 12-9 mentions details of operation later, but priority is given to a 
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pattern 12-9 if it is the case which can apply both patterns. 

[0068] Moreover, in drawing 12 . although both the pattern 12-1 1 and the pattern 12-12 are 
patterns about a sentence (S), the priority of the pattern 1 2-1 2 which is the more nearly 
general-purpose one where semantic constraint is not attached is low. Although details of 
operation are mentioned later, when the pattern 1 2-1 1 to which semantic constraint was given is 
not applied, the general-purpose pattern 1 2-1 2 will be adopted. 

[0069] Pattern evaluation processing (step S56) estimates two or more tree structures to which 
two or more candidates' pattern was applied, using the priority of such a pattern. 
[0070] Drawing 14 is a flow chart which shows the details of pattern evaluation processing. The 
pattern evaluation section 224 distinguishes whether there are two or more tree structure 
candidates whose detailed information (detailed information of a pattern name) of a root node 
corresponds first, or there is any tree structure candidate to whom the high priority was 
attached at the root node in a certain case (step S141). A high priority is relatively called high 
priority in a candidate here, and it is not necessarily "! It is not limited to what "was given. And it 
removes except tree structure candidate ****** to which the high priority was attached, and its 
tree structure candidate from a candidate (step SI 42). Moreover, the pattern evaluation section 
224 has two or more tree structure candidates whose components of a child node correspond, 
or. in a certain case, distinguishes whether there is any tree structure by which the low priority 
is given to the child node (step SI 43). Here, a low priority is relatively called low priority in a 
candidate, and it is not necessarily limited to what "*" was given. And if there is the tree 
structure to which the low priority is given, the tree structure will be removed from a candidate 
(step SI 44). 

[0071] Next, input-statement"helium arrests the present deterioration/' is explained to an 
example about the 2nd syntax-analysis processing of an operation gestalt, especially pattern 
evaluation processing. In the analysis to this input statement, the translation pattern shown in 
drawing 12 mentioned above is used suitably. 

[0072] Drawing 1 5 (a) and (b) are the tree structures as a candidate (candidate for evaluation) 
who was able to do it by applying the pattern 12-9 shown in dLrawm^^ , and 12-10 to the 
portion of "the presentdeterioration" in an input statement, respectively. " given to the tree 
structure shown in drawing 15 (a) at the translation pattern 1 2-9! The mark of "is attached. 
After termination of pattern application processing, if the tree structure with the equal and root 
node of the tree structure as shown in drawing 1 5 (a) and (b), and the equal word which 
constitutes the tree structure exists, these tree structures will be passed to pattern evaluation 
processing. 

[0073] The contents of the priority symbolic file shown in drawing 13 are read beforehand, and 
pattern evaluation processing estimates application of a pattern according to it. If the tree 
structure which the mark to esteem without a mark attached temporarily exists, only when the 
detailed information which a root node has is equal, only a pattern with the highest mark is 
adopted and it deletes from the candidate of the tree structure in the middle of construction 
except it. 

[0074] Since the priority is lower than the tree structure of drawing 1 5 (a) to which the mark 
which raises a priority was attached, the tree structure of drawing 1 5 (b) which the mark does 
not attach since the detailed information of the tree structure of drawing 1 5 (a) and the tree 
structure of dr awin g 15 (b) is equal In the case of the example of drawing 1 5 is deleted from the 
candidate of the tree structure. 

[0075] On the other hand, drawin g 16 is an example which has the tree structure to which 
mark"*" which lowers a priority from a pattern without a mark is attached in two or more 
candidates. It becomes conditions that the component of the child node of the tree structure is 
equal in evaluation of the mark which lowers a priority, drawing 16 — ( — a — ) — being shown - 

- a thing — a pattern — 12 11 — applying — having had — a mark — nothing — the 

tree structure — it is — drawing 16 — ( — b — ) — being shown — a thing — a pattern — 1 2 - 

12 — applying — having had — a priority — lowering — a mark — " — * — " — having 

been attached — the tree structure — it is — these — the tree structure — a child node — a 
[0076] Drawin g 1 7 shows the final syntax-analysis result of input-statement"helium arrests the 
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present deterioration. 

[0077] The Japanese tree structure corresponding to this syntax-analysis result is generated by 
functor generation processing, and. finally the translation result of "he prevents current 
aggravation" is outputted through morphological generation processing. 

[0078] (B-3) According to the 2nd machine'-translation equipment and method of an operation 
gestalt of an operation gestalt, while doing so the same effect as the 1 st operation gestalt, also 
do an effect [ like ] so below further. [ of an effect 2nd ] 

[0079] (a) When the tree structure candidate of right plurality exists in functor, there is a case 
where he wants to make a certain tree structure in it apply preferentially, and to translate it. 
Mark" which raises a priority with this 2nd operation gestalt! By giving "to a pattern making it 
apply preferentially, this is realizable. 

[0080] (b) In the middle of tree structure analysis, the conditions of a pattern are equal, when 
the pattern of two or more candidates who have a difference in the priority exists, by removing a 
pattern with a low priority from the candidate, analysis candidates can decrease in number and 
the processing times concerning syntax analysis or functor generation can be reduced. 
[0081] (c) Only when only the pattern with which semantic constraint is when semantic 
constraint applies by registering the pattern which the semantic constraint to which the priority 
lowering mark was attached does not attach is applied and semantic constraint does not apply, it 
comes to apply to the pattern without semantic constraint which the priority lowering mark 
attached. The futility of the analysis of thereby always applying a pattern without semantic 
constraint can be lost, and the processing times concerning analysis are reduced. Furthermore, 
also when not applying semantic constraint, it does not become failure in syntax analysis, but the 
translation (it is general-purpose) which will seemingly be reasonable can be obtained. 
[0082] (d) When applying to a pattern without semantic constraint by giving the mark which 
raises a priority to the pattern corresponding to the translation (it being general-purpose) which 
will seemingly be reasonable, it can translate not by the special translation with severe 
conditions but by the general-purpose translation. 

[0083] (B-4) The mark which shows the deformation implementation gestalt priority of the 2nd 
operation gestalt may be what kind of mark (not only a mere mark but a numeric character, the 
class of parenthesis, a character string, etc. are included). Moreover, you may be not a mark but 
the information on other format. 

[0084] Two or more priorities can also be prepared in order as two or more !, +, etc. are prepared 
and give priority to ! as a mark which raises a priority. 

[0085] (C) Explain the 3rd operation gestalt which applied the 3rd natural-language-processing 
equipment and method by the operation gestalt, next this invention to machine-translation 
equipment and the machine-translation method in full detail, referring to a drawing. 
[0086] (C-1) The block dia g ram 1 8 of the 3rd operation gestalt is a block diagram showing the 
functional configuration of the machine-translation equipment of the 3rd operation gestalt, and 
attaches and shows the same sign to the same [ with drawing 10 concerning the 2nd operation 
gestalt mentioned above ], and a corresponding point. 

[0087] In addition to the configuration of the 2nd operation gestalt, the machine-translation 
equipment of the 3rd operation gestalt is equipped with the tree structure evaluation section 25. 
[0088] When two or more candidates exist as an syntax-analysis result of the source language 
completed by syntax analysis, the information in which a pattern has which candidate is the most 
suitable estimates the tree structure evaluation section 25 (mark count), it chooses the optimal 
candidate (tree structure), and gives him to the functor generation section 23. Or two or more 
candidates are rearranged in order of an evaluation value, and it gives the functor generation 
section 23. 

[0089] (0-2) Drawing 1 9 of the 3rd operation gestalt of operation is a flow chart explaining 
translation actuation of the machine-translation equipment of the 3rd operation gestalt, and 
attaches and shows the same sign to the same [ with drawing 5 concerning the 1 st operation 
gestalt ], and a correspondence processing step. 

[0090] In this 3rd operation gestalt, text input process (step S21), morphological analysis 
processing (step 822), syntax-analysis processing (step S23), tree structure evaluation 
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processing (step S27), functor generation processing (step S24), morphological generation 
processing (step 825), and translation result output processing (step S26) are performed by this 
order. That is, as compared with the 1 st and 2nd operation gestalt, tree structure evaluation 
processing (step S27) is increasing. 

[0091] Drawin g 20 is a flow chart which shows tree structure evaluation processing. The tree 
structure evaluation section 25 will calculate an evaluating point by processing this to a bottom- 
up, if an syntax-analysis result is received. If a nonterminal node is taken out from the tip side of 
a branch (step S2001), it distinguishes whether it is or node (step S2002), if the tree structure 
evaluation section 25 is not or node, it will calculate the mark of the present node (step 82005), 
and if it is or node, after it makes an apex the mark of a node among the mark of a child node 
(step 82003), it will rearrange a node in order of mark (step 82004). 8uch processing is repeated 
until the nonterminal node which mark count has not ended is lost. In addition, the count method 
of concrete mark is mentioned later. 

[0092] Hereafter. input-statement"lt arrests an attention." is concretely explained to an 
example for tree structure evaluation processing. 

[0093] Drawing 21 is as a result of [ to this input statement ] syntax analysis. Since two or 
nodes exist, this drawing 21 contains four syntax-analysis result candidates (the four tree 
structures are shown collectively). In drawing 21 , the numeric character pulled out by the dotted 
line is the value calculated in tree structure evaluation processing, and is not included by the 
syntax-analysis result. In addition, the translation pattern dictionary 33 used by syntax-analysis 
processing presupposes that it is proportionate to the thing ( drawing 1 2 ) of the 2nd operation 
gestalt However, there are two kinds such as and as a priority raising mark, and the 
former presupposes that two steps of priority raising is expressed and the latter expresses one 
step of priority raising. 

[0094] Drawing 22 shows the definition file of the count method of an evaluating point. The 
evaluating point count method definition file is stored in the tree structure evaluation section 25. 
<BR> [0095] The evaluating point count method definition file consists of the evaluation subject 
name field 221, an evaluation subfield 222, and the evaluating point field 223. 
[0096] Evaluation subject names, such as terminal which means the mark "!", and of 
taking up and down of a priority, and "not only node" (general priority node) but the "number of 
the terminal symbols of the tree structure" concerning a pattern, and user (for example, 
registration to a morphological dictionary or a pattern dictionary) which means "the thing 
concerning user registration", are described by the evaluation subject name field 221. 
[0097] Evaluation portions, such as total showing all the branches below a self-node (for 
example, or node) being evaluation portions and child showing the child node [ directly under ] of 
a self^node (for example, or node) being an evaluation portion, are described by the evaluation 
subfield 222. 

[0098] The evaluating point is described by the evaluating point field 223. Here, the evaluating 
point is described by the formula (for example, 1 000 to 1 00 N) according to the number (referred 
to as N) of evaluation criteria (for example, mark) with which an evaluation portion corresponds 
to what is total. In addition, mathematically, 1000 to 100 N means 1 000-1 OOxN. The evaluating 
point of immobilization is described to that whose evaluation portion is child. 
[0099] The evaluating point count method definition file shown in drawing 22 evaluates the 
matter concerning user registration most, next evaluates the number of terminal symbols, and 
has after that the composition that the ranking of the priority of a pattern is evaluated. In 
addition, about the highest priority mark "!", it is making into the big evaluation wait whether to 
give the node directly under or node. 

[0100] In the tree structure evaluation processing shown in drawing 20 mentioned above, mark 
count of step 82005 is made according to the contents of a convention of the evaluating point 
count method definition file. 

[0101] Drawin g 21 explains the count method of a concrete evaluating point. 
[0102] The mark is given, and since the number of nonterminal symbols is one of only 
attention, +N of a node 21-1 The record of 225 and 230 in the definition file of drawing 22 is 
applied, and an evaluating point turns into 90000001 points. On the other hand, a node 21-2 The 
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mark is not given, and since the number of nonterminal symbols is one of only attention, the 
record of 225 in the definition file of drawing 22 is applied, and an evaluating point turns into 90 
million points. Consequently, in the following or node 21-3, the evaluating point of the node 21-1 
of the higher one is adopted. 

[0103] Moreover, since it is 1 Padding and the number of terminal symbols (the number of 
termination nodes) is also one of the number of child nodes, "arrests a attention" VP of a node 
21-4 The records 225 and 228 of a file are applied and an evaluating point turns into 90000900 
points. On the other hand, VP of a node 21-5 Since three pieces and the number of child nodes 
have [ the number of terminal symbols (the number of termination nodes) ] four pieces and the 
"+" mark in one tip side of a branch, the records 225, 228, and 2210 of a file are applied, and an 
evaluating point turns into 7000601 points. Consequently, the mark of a node 21-4 are adopted 
in the following or node 21-6. 

[0104] After count of an evaluating point is completed as mentioned above, the sequence of a 
node is changed together with the order of mark. Thus, the tree structure after rearranging is 
shown in drawing 23 . 

[0105] Functor generation processing generates the tree structure in Japanese (object language) 
corresponding to this tree structure. Temporarily, if or node is in the English tree structure, only 
the Japanese node corresponding to the English node located in the very head by the child node 
of or node will be chosen, and generation processing will be performed. Then, morphological 
generation processing is performed, consequently the translation result "it lengthens interest" is 
outputted. 

[0106] In addition, temporarily, in wanting a user to output two or more translation result 
candidates, it performs functor generation and morphological generation processing using the 
Japanese tree structure corresponding to all the child nodes of or node. The translation result in 
this case becomes "it (| cautions which lengthen interest are prevented)." In this case, it is 
shown that former one is evaluating the system. 

[0107] (C-3) According to the 3rd machine-translation equipment and method of an operation 
gestalt of an operation gestalt. the following effects can be done so while doing so the same 
effect as the 1 st and 2nd operation gestalten. [ of an effect 3rd ] 
[01 08] It is alike and has the following effects more. 

[0109] (a) Finer proper translation and proper translation by the debt by syntax analysis become 
possible by evaluating by the whole tree structure using the various priority marks given to the 
pattern and the detailed information of a pattern. 

[01 10] (b) According to this 3rd operation gestalt, the translation result of having followed 
priority can be expected and it is easy to predict a translation result by deciding the priority of 
various priority marks or pattern detailed information. 

[0111] (c) The same formula can also estimate conditions other than priority marks, such as the 
number of termination patterns, to coincidence. 

[01 12] (d) For example, in the analysis result of " — today — ", when only the candidate of a noun 
exists, it translates as a noun, but when saying that he wants to translate as an adverb when the 
candidate of both a noun and an adverb exists, the priority of many parts of speech can be 
controlled by giving the mark which raises a priority to the pattern of a part of speech (adverb in 
this case) to give priority to. 

[01 13] (C-4) The priority mark which controls the count method of an evaluating point used with 
the operation gestalt of the deformation implementation gestalt 3rd of the 3rd operation gestalt 
may use together the priority mark of the 2nd operation gestalt, and you may make it differ. What 
can reduce candidates by pattern evaluation processing by grant of a mark in the case of the 
former will be reduced, and two steps of priority processings will be performed in except [ its ] 
by one mark of deciding a priority by mark count. The above-mentioned explanation is conscious 
of such a case. 

[01 14] However it may give the mark which specifies the count method of an evaluating point, no 
matter it may be what class, it is not cared about. Moreover, it is also possible to give two or 
more kinds of marks to coincidence. 

[01 15] The formula of mark and allocation of marks of each evaluation criteria may be any 
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equations or any allocation of marks. Moreover, you may enable it to change easily. Carrying out 
mark count which took the level of the tree structure into consideration can also make higher 
than the priority of the number of the marks of the whole tree structure priority of the mark 
given to the node directly under or node. 

[01 1 6] A priority can be decided according to not only the number of termination nodes but 
other tree structures, or the feature of a pattern. For example, a fixed principle can be given to 
the output of a translation result as the severe pattern of conditions is given [ priority ] and 
translated even when two or more patterns apply to conditions whenever the thing which has 
the few number of the semantics of the noun phrase of the object of the 1 st operation gestalt 
gives a mark so that priority may be given. 

[01 1 7] (D) Explain the 4th operation gestalt which applied the 4th naturaHlanguage-processing 
equipment and method by the operation gestalt, next this invention to machine-translation 
equipment and the machine-translation method in full detail, referring to a drawing. 
[01 18] (D-1) The block diagram 24 of the 4th operation gestalt is a block diagram showing the 
functional configuration of the machine-translation equipment of the 4th operation gestalt, and 
attaches and shows the same sign to the same [ with drawing 1 8 concerning the 3rd operation 
gestalt ], and a corresponding point. 

[0119] The machine-translation equipment of the 4th operation gestalt is equipped with the 
portions of the pattern Banking Inspection Department 251, the pattern application section 252, 
and the pattern evaluation section 253 as the pattern processing section 26 which became 
independent to the exterior of a syntax analyzer 22, and the functor generation machine 231 in 
the functor generation section 23 enables it to use it. 

[0120] That is, not only the time of syntax analysis but the functor generate time enables it to 
perform inspection of a pattern, application, and evaluation. 

[0121] In addition, two or more things also have an object language pattern corresponding to the 
same source language pattern as a translation pattern. Moreover, although drawing 4 does not 
show, naturally a pattern usage condition etc. can also be given to an object language pattern. 
This 4th operation gestalt is premised on such a thing. 

[0122] (D-2) Different actuation from the operation gestalt which the operation gestalt of the 
actuation 4th of the 4th operation gestalt mentioned already is functor generation processing. 
So, below, the characteristic processing by functor generation processing of the 4th operation 
gestalt is explained, referring to the flow chart of drawing 25 . 

[0123] By the conventional method, since the Japanese (object language) tree structure is also 
built almost in parallel to construction of the English (source language) tree structure 
(replacement of the tree structure using a simple pattern), special functor generation processing 
is not performed. Therefore, it is undetectable even if a gap of a pattern usage condition arises 
in the Japanese tree structure. 

[0124] In the tree structure of Japanese built almost in parallel to construction of the English 
tree structure, this 4th operation gestalt tends to cancel two or more candidates by performing 
pattern inspection processing, pattern application processing, and pattern evaluation processing, 
when two or more candidate node occurs. As opposed to the English tree structure, drawing 25 
is performed to the tree structure of temporary Japanese (object language) which acquired the 
Japanese tree structure by the conventional functor generation processing (simple replacement 
using a pattern). 

[0125] First, one-piece ejection (step S2501) and it distinguish whether it is or node for a 
nonterminal symbol from the tree structure with the functor generation machine 231 temporary 
from a root node to a top-down (step S2502). 

[0126] If there is an or node, the pattern Banking Inspection Department 223 will be made to 
perform delivery, pattern inspection processing, and pattern application processing for the tree 
structure of parents including the pattern and self-node of a child node of or node (step S2503). 
When pattern inspection processing is completed, according to the inspection result, pattern 
application processing by the pattern application section 224 is performed (step S2504X Then, it 
distinguishes whether or node was canceled by pattern application processing (step S2505), and 
if not canceled, the pattern evaluation section 225 is made to perform pattern evaluation 
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processing (step S2507). 

[0127] When the taken-out nonterminal symbol is not or node, the node is made to apply as it is 
(step S2506). 

[0128] The tree structure of a repeat and Japanese (object language) is completed until it 
becomes impossible for a nonterminal symbol to take out such processing (generation). 
[0129] In addition, pattern inspection processing, pattern application processing, and pattern 
evaluation processing are the almost same processings as the operation gestalt mentioned 
already. 

[0130] Hereafter, functor generation processing with the 4th operation gestalt is explained to an 
example for an input statement "the intellectual woman." 

[0131] Drawing 26 (a) shows the syntax-analysis result (tree structure in English) of this input 
statement, and d rawing 26 (b) shows the tree structure in Japanese corresponding to it. The 
Japanese tree structure of drawin g 26 (b) is the temporary tree structure made from the 
correspondence result of the English tree structure. Processing shown in drawing 25 mentioned 
above is performed to this temporary tree structure. 

[0132] In the tree structure shown in drawing 26 (b), or node is contained and pattern inspection 
processing and pattern application processing are performed. 

[0133] If it is the case where the translation pattern as shown in drawin g 27 (b1) is described 
here and is a case as the tree structure of the parents who present pattern inspection 
processing and pattern application processing shows drawing 27 (a), the result that a pattern 
suits will be obtained at pattern inspection, and the Japanese pattern of drawin g 27 (b1) will be 
applied. Consequently, it is canceled and or node progresses to the following node. 
[0134] However, a translation pattern as shown in drawing 27 (b2) is also the case where two 
kinds of Japanese patterns are described corresponding to the English pattern, and if it is the 
case where both patterns are applicable, pattern evaluation processing will be performed. 
[0135] Since the priority mark is given to two kinds of Japanese patterns, it is narrowed down to 
one piece here. Or priority is given. 

[0136] Drawing 28 shows the functor generation processing result at the time of giving priority 
to the above-mentioned input statement. This result is passed to the morphological generation 
section and the translation result of "an intellectual woman" or "the woman who requires 
intellectual female | intellect" is obtained. 

[0137] (D-3) the effect of the operation gestalt which was mentioned already according to the 
4th machine-translation equipment and method of an operation gestalt of an operation gestalt — 
in addition, the following effects can be done so. [ of an effect 4th ] 

[0138] (a) It can translate properly not only using the information about the source language but 
using the information on object language. 

[0139] (b) When the bidirectional translation in the above-mentioned translation pattern 
dictionary is carried out, by giving a priority to both the source language and an object language 
pattern, it is an analysis and generation side and each priority can be used again. 
[0140] (D-4) Although the deformation implementation gestalt above of the 4th operation gestalt 
explained the method similar to the 2nd operation gestalt of reducing two or more candidates to 
a pattern generate time, a syntax analyzer is very good in a method similar to the 3rd operation 
gestalt of asking for all candidates and carrying out mark count of a functor spanning tree after 
that. Moreover, it is very good in both methods. 

[0141] When the reverse (that is, translation to the source language from object language) of a 

translation of object language is considered from the source language, the priority given to the 

pattern of object language can be used at the time of analysis. In that case, the priority given to 

the pattern by the side of the source language can be used for a generate time. 

[0142] (E) Explain the 5th operation gestalt which applied the 5th natural-language-processing 

equipment and method by the operation gestalt, next this invention to machine-translation 

equipment and the machine-translation method in full detail, referring to a drawing. 

[0143] (E-1) The block dia g ram 29 of the 5th operation gestalt is a block diagram showing the 

functional configuration of the machine-translation equipment of the 4th operation gestalt, and 

attaches and shows the same sign to the same [ with drawin g 24 concerning the 4th operation 
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gestalt ], and a corresponding point. 

[0144] This 5th operation gestalt is equipped with the user pattern dictionary 34 which equips 
the I/O section 1 with the user s dictionary registration processing section 1 3 which receives 
the translation pattern which a user inputs, and stores that translation pattern in it at the 
dictionary storing section 3. That is, a user registration (deletion) function is carried. 
[0145] Therefore, a syntax analyzer 22 etc. will refer to both the system pattern dictionary 33 
and the user pattern dictionary 34. 

[0146] (E-2) Since the thing concerning the user registration of the 5th operation gestalt of 
operation is a translation pattern, although a know how is needed, when direct registration of 
detailed information, such as conditions, is equipped with a user interface etc., it can register by 
the same processing as registration of the element of a word (morpheme) and others. However, 
the following points differ. 

[0147] "Following is "[a noun phrase] is shown below for [noun phrase]." The case where a user 
registers "is explained. 

[0148] The translation pattern in this case is [en:S [following is [1:NP].]. 
Da:S [1:NP] is shown below.] It becomes. 

[0149] It is [en:S [following is [1:NP:semantics, when the word located in a noun phrase is except 
a man and you want to apply this pattern temporarily! = man] .] and Da:S [1:NP] are shown 
below.] Thus, semantic constraint is also described and registered. In this case, the user s 
dictionary registration processing section 1 3 displays the message which asks whether 
conditioning is performed or not in NP etc., the example of a setting of conditions, etc., and you 
may make it it not only to await the input of the arbitration by the user, but incorporate 
conditions. 

[01 50] Moreover, the highest priority raising mark will always be added to the pattern concerning 
user registration, and will be registered into it. 

[0151] Furthermore, as mentioned above, in the evaluating point count method definition file (the 
3rd operation gestalt is started) of drawing 22 , what he is trying to give the highest evaluating 
point to the record 221 of an evaluation subject name called user, and starts the pattern of a 
user pattern dictionary at the time of evaluation of the tree structure is given top priority, and 
the translation result is obtained. 

[01 52] Here, user shows a user pattern and child shows directly under a child node. A record 
22-1 means ** which gives an apex (100 million points) to the user pattern directly under or 
node. Thereby, the pattern with which the user registered the user pattern by a priority 
becoming high to all candidates surely comes to be reflected in a translation result. 
[01 53] (E-3) the effect of the operation gestalt which was mentioned already according to the 
5th machine-translation equipment and method of an operation gestalt of an operation gestalt — 
in addition, the following effects can be done so. [ of an effect 5th ] 

[01 54] (a) Semantics and other conditions can also be given at a variable to the translation 
pattern dictionary which a user draws up. Being able to perform registration by the accepted 
pattern by this, there are few patterns to register and it ends. 

[0155] (b) It is also possible to give a priority mark for every user pattern, and control of the 
translation by the user or a translation is also possible. 

[0156] (c) Since the evaluating point concerning a user pattern is also performed by the same 
mark count as the count to other patterns, it can respond also to modification of the priority 
(priority mark) of a user pattern dictionary etc. easily. 

[0157] (d) A user can also obtain the translation result which does not use a user pattern to the 

translation and coincidence using a user pattern by outputting all candidate translations. 

[01 58] (E-4) With the operation gestalt of the deformation implementation gestalt 5th of the 5th 

operation gestalt, although the user pattern dictionary was made top priority, giving priority to 

the number of the minimum nodes, next giving priority to a user pattern etc. can change priority 

suitably. 

[0159] Two or more user pattern dictionaries can be drawn up, and priority can be attached to 
each dictionary. 

[01 60] The mark which raises or lowers a priority also in a user pattern dictionary can be given. 
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(In that case, it becomes priority attachment in a user pattern dictionary.) 

Creation of a user pattern dictionary can be made easy by setting in the user pattern dictionary 
input-process section, and a user's not doing the direct input of the translation patterns, such as 
[en: — ] and Da- — ], but preparing the user Interface which inputs a pattern name, a word, and a 
variable simply. 

[0161] In the pattern evaluation section, although the 5th operation gestalt showed the method 
which gives priority to and translates a user pattern dictionary by evaluating a user pattern by 
the tree structure evaluation section, when a user pattern and the other candidate exist, a user 
pattern can be applied and the other candidate can be realized also by the method of not 
applying (refer to the 2nd operation gestalt). 

(F) The candidate for application of the technical thought of other operation gestalt this 
inventions is limited to neither machine-translation equipment nor a method, but can be applied 
to the naturalHanguage-processing equipment and the method of analyzing syntax using a 
natural language pattern, and the natural-language-processing equipment and the method of 
performing functor generation using a natural language pattern. 

[0162] In this case, syntax analysis may be performed using a natural language pattern, functor 
generation may be performed by the method of not using a natural language pattern, and you 
may be that reverse. Moreover, only syntax analysis is needed and this invention can be applied 
to the equipment which does not perform functor generation, the equipment of the reverse, etc. 
[0163] 

[Effect of the Invention] As mentioned above, according to this invention, the natural-language- 
processing equipment and the method of offering a suitable naturaHanguage-processing result 
are realizable. 



[Translation done.] 
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LT07|^#}jtr'feSo lai 5 (a) icTn-r^mmitcit. 

mm^^^->i 2-9icH^^nxi^^" \" ote^*^ 
m^Tv^So f^^->mmmm<omTm. mi 5 (a) 

Rr>' (b) icm-ri:^rs7^mm<D)V-hy-\'ti^mL 
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So 

CO 0 7 3] ^<^->'mm!&mxHi. m i sicmLfcm 

[0 0 7 4] HI 5 0gU0«^tC{i. mi 5 (a) <D?K io 

«iii:0i 5 (b) (D^mm<Dmmmm'^mv\^-^(o-v. 

fe-^A^OV^TV>^V>^ 1 5 (b) co*^3ia. ^5tJg* 
ffi46StB^*W>/-clll 5 (a) (D:^mm^0m9c&i)^ 

[0 0 7 5]—:^. ^ 1 ea, is^^Lco-'^^— 
ftt^SoSie (a) ics^-r€,co«/^^-v 1 2- 1 

1 A^)iffl$n/-cfB^*L*«3ST'St)> 01 6 (b) JC 20 
S^-rtcDti/^^Jf-V 1 2-1 2*^jiiffl$n^®5feS*T 

^16 (b) icS^fTfc^Hiifi" *" AM^(.^T<.^ScDT% 

Co 0 7 6] la 1 7 fi. A:'33t" He arrests 
the present deterioratio 

CO 0 7 73 c(Dm-scmmmmt:nmt^B:^m:^mm 

[00 7 8] (.B-3) m2<D^mmm(r>mm 

CO 0 7 9] (a) mAmiatiEi,\.^m^<D^mmmm 

CO 0 8 0] (b) :^mmm«r<D'^^r\ f^^—l/(0^ 
C 0 0 8 1 ] ( c ) ^5t*Ttf IB#AM«i-V ^/-c«i»^frA^ 
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C00 82] (d) :«fe8bv^ (jRfflW*) IRfgtcJ^jES 

C0083] (B-4)^2 <Dmmmm<om^nmmm 
m^m^Tn^mmt E/x.rj:mm<Dm^ c^^siB^/ftt 

.feoTtSW''o 
C0 0 8 4] ®JfeS^±tfSiB#i:Lr, ! 

ISffllc-rsci:tT-#So 
CO 0 8 5] (C) ^S^SIfiSSJg^ 

C0086] (C- 1) msOHHJ^MfD^SfiK 

01 8u, m3(Dmmmm<oimmmms<ommmmm 
siai 0^®!^-. nmm^icim—m^^^ii^XTni. 

TVSo 

C 0 0 8 7 ] ^3 O*»gffJ^t0«tSlffiiR^S«. ^ 2 O 

So 

CO 0 8 8] *^gati¥ffia5 2 5fi. ^35:fi?WtC<tf?^^ 
jg) ^S«?LTlS^i:*^gP2 3K-^;^St><Dt?feSo X 

(±> m.m.(r>mn^^mm.m,cm.-<-w^xm-x^'^^2 3 

»C#AS«>«)T*feSo 

C00 89] (C-2) m3<D*)fEJB^OI)if^ 

HI gti. 'm3o:>m:mBm(r>wtWMm^m(ommm{'^^ 

IH^-rs^a-^-v-h-ea&O. ^ 1 ©^fiSJg^K^S 

S^LTV'So 

CO 0 9 0] CO^SO^SSfl^.^lctsVTfi. jl3^A;/3 
(Xx>y7's'2 1) . iFg^lgfS?«fffia (X'T-yrs 

2 2). mscmmmm. (X'x-yys 23). ^itaiifffl 

Jail (XT--yys 2 7). ^§3S:^^5ail (xf--yys 2 

4) , jg^sRSfefiEiaa (X'T'yys 2 5) stfffliRss^ 

tti:^»®S (X-r-yT'S 2 6) A^uCD/l|S^^:||^T^nSo "T 
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ffia (Xt^'V^S 2 7) Jb^liATt-'So 

[009 1] 0 2 o«, :^mmmmmm^7jktyti-^ 

t^o 7KMjt^fflgP2 5(4, «©Jtl^»^e.lfi^«8y- 
F^^JOmtTfi (X-r-vT'S 2 00 1) . ^tlA^o r 
y-F*^^fiJSiJU (X-r-yys 2 00 2) . ory-F 
T'*ttn{^y-H©j±[ia%tH[L (X-r>y:/S 2 0 0 

5) . or/-KT'fen«\ ^y-Ho^a©^-^«;S5 

^^y-KOj;SISi:Ufd^ C^-r^y^S 2 0 0 3) . io 
l$«Stcy-H^Mt;«l^« (X-r-y:/S 2 00 4) o C 

[0 0 9 2] J-XT. 7|cWJiJF«5!ia*, XtiSL" I t 
arrests an attention." ^SrffiltC 

[0 0 9 3] 02 1 a. ca:>xti-sc\^ti-r^m-xmmm 

:^-e35^o C<Dia2 1{i:. o r y-KA^2<@#ffi-r-5© 

^saaT'fflv^e.n/-ciiiR/^^5'-vgf»3 3 as 2 con 
mBm<D^<o m \ 2) {c^uTv^-st-rso sl, @ 

^tjg±tfie^i:LT "!" i: "+" h(r>2mmiftb<o. 

Hf|#A^2eK<Dm^±tf^^L. Sl^fOffiJfe 

[0 0 9 4] 02 2 {4. mm^(r>tmi5m<n>-&m.y r ^ 

[0 0 9 5] i¥«^^ltS?5-?£^g|7T-t';l/{4. S^ffi^g 
S7-i'-;l'H2 2 1 i¥«g|5^7^'-;l/K2 2 2 i:. 
l?fflj^7-f-;l/K 2 2 3 i:*^e>*So 

[0 0 9 6] ffPi6^B=S:7i'-;I/K2 2 1 lc(4, 

y\c^.^m9im.(r>±.f,rTi>f<Dwm "\" ^ "+•• 

" * " •' n o d e " (-fl56^^M5tfiy - K) fctt T' 
< . TTlcBfjtOiKfflfB^coaj i&jtift'r S t e r m i 
n a ) -^^ ra.-Hfg^{c0^;5fc(7)J ^jtW-rs use 

[0 0 9 7] S¥ifflig|55i-7i'-;l'K2 2 2»ctt. g/-K 
sci:^g-r t o t a 1-^. gy-K (CTk.{4*o r y- 

K) ©iiT<o?y-F*''^fflap»T'fesci:^s-r c h 
[00 98] nm^y >r f 2 2 3 tea. Sf «j^a'ib 

(Ni:-r-5) tClSD/tltSC^ (mtf. 1 0 0 0- 1 0 50 



16 

0 N) ■pi¥ffi^*^fBa!*nrv''5o 1000-1 
ooNfi. ist^e^ica. 1 0 0 0- 1 0 0 xN^sciJSb 

TV^^o ^ffigp^A^c h i 1 dT'feStOlCj^LTti, 
B^cDMjS*^fBaj5tlTV^So 
[0 0 9 9] 0 2 2C^-rMj^H-»7?ffi^«77"C;l/ 

" ! " tcov^ra, o r y— FETT'oy- Ffcf^i^n 
[0 10 0] ±.^Lrzm2o\c7r^Ltcifm^mm^w.n 

*31>T> X-r-y7'S 2 00 5©^^SScltSt4. i¥ffijSti-S 

[0 10 1] 02 1 {cJ:t)M**:6^*l¥«;^tOItS;^Hfe^ 

[0 1 0 2] y-F2 1 - 1 «D+N{±. "+•• IB^AM^ 
#$nT*5D> Sfc. If^iffilB^SfA^a t t e n t i o 
n;rctt©lffl-PS5©-p. 0 2 2(DSg7r-l';UC*5tt 

^2 2 5Rcf2 3 oo:>v:2—Yt)mm-^nxmmmiQ 

000000 \^tiS.<0. -73. y-F2 1 -2«. 

*'+" fB^*"<##*nT*5e-r. *fc. ^f*?«E#i$*^ 

attention fcttcO 1 <@T'fe^tOT% 022 
«7r'f';HC*JJt§2 2 5©W'3-F*'!iSffl^nT§¥tf 

^{49 0 0ooooo^i:*^o ;>:<Do ry 

- F 2 1 - 3 T'tt. S;v:?5<Dy- F 2 l - l 

[0 10 3] $fc. y— F2 1 -40V Pti "a r r e 
sts a attention" ia!?t?*r3T*« 

«fB^8St («?ffiy-FIS) t?y-FSt0 1fiT-fe«© 
T% 7 7"l';KDLxn— F2 2 5SD*2 2 SA^jifflStlT 

M^agoooogoojSfc^S:'?. -tj, y— F2 i 

y - F ffl. •• + " iB#*<^co$tiSgffi!llc 1 fSfe S © 
T-. 7T'l';l/iDl^:3— F2 2 5, 2 2 8&tf2 2 10A^ 

afflsnr, i?a^a 7 o o o 6 o i ^i:*So ^®«s 

:^^©o r y— F2 1 -6T'«y-F2 1 -4©^IS 

[0 10 4] JX±©J:^KLT, l¥ffi^OttS*^*^7-r 

y-F£0)llS^^S(|ilgtcMt>*S;^5o CiDJ:5lc 
UT. M-^^^/-dSO*<t3t%0 2 3tc^-r„ 

[0 10 5] mx^is.mmnt. co7W«igfcm-rsB 

TKfiljSfc o r y- FA^$>n{4\ o r y- F<0^ y- FT- 

st^taHtcffiM-rs^igy- Ftcm-r § B*igy- f 

[0 10 6] ftfe. 3.-Hf*^«s!(oifflifi:i^s<i« 

^tti:;^3Lra);Lv^^^{c{i. o r y-FcD?y- F^T 
\zicii^-r^B:$.micmm.mm\.xmA^fS.. mmm^ 
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~> X X A { J: l¥ <B U T V ^ 5 C t ^ 5^ U T V ^ ^ o 

[0 10 7] cc - 3} m 3 (ommmmcom^ 
m3(ommmm(omwmimm&xs:^'mcj;:tii,£. mi 

CO 1 0 8] fcJ:»5iXTO?a*«r^-rSo 

[010 9] (a) *«ji^{*T% ^^^-^IcH^-StL 

[0 110] (b) c(Dm3<DmmBmjci:ni,£. 
[0 111] (c) mi^'^^~>nwifi^. 

W^1-<0*frfe. IBI CthSfSlT'l^WlcWtf-r « c i: 
[0 112] i6) m^if. t o d a y-" <Oft¥^Jf 20 

[0 113] (c-4) m3(Dmmmm(o^Bmmmm 

[0 1 14] nm^mmyjm^m.'^ir^ihw.mt. 
[0 115] !^mmm^Rzs^mmms<Dmmi-. e 
)iiMe<fc *3 . o r y - KifiToy- F t^t-^-s-nfcte^© 

[0 1 16] «?«y-F©StfcttT'*<, ftfiOJfc«}gJf' 
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CO 1 1 7] (D) m4(Dmmmm 

[0 118] (D- 1) |g4CD*5gfl5^©^^ 
la 2 4 m 4 cO|Si6i6Jg»coai5!!EiaSR^H£OMtEe*)«fi8 
«:S^-r:^a-yi^0T'fe»). MSOSISSJK^tc^Siai 8 

CO 1 1 9] ^4«*S|Jg^£0^«lffiiR^Ba. 

>'^*a52 5 1 , f<'$'—>mm^2 5 2Stf-'^^— >ff 

^->MSg|5 2 6 i: LTd^. «S:3fefi5cgi5 2 3 rtOWlSC 

CO 1 2 0] ■rts:t>*>. ^<^->(oi!m. mm. mm^ 

CO 1 2 1] :&*5. ffllR/t^— VkbT, |a|— ©J^B'S 
/ ^ ^ - ^{cmt- a S^B-fg^ ^ - > A^^^O c i; 35 
■So ia4T'{i^LTV>ftV^*V aWl'^''^^->' 

So c<Dm4<D^mmmit. ii(oj^ots:ct^mmtL 
CO 1 2 2] (D-2) m4<DmmBm<Dmi'f 

[0 12 3] t*e3RcD;^^-e{i:. (Umig) <7)*«3i 

CO 1 2 4] ccom4(Dmmmmit. ^m(o:mmcom 

^ h «i iJMtT L r ^sis* ns H *i§cO*1iljgtc *3 V 

(DB^m (swmii) (Dy^mi&icMLx. mzsti^m^f 
snso 

CO 1 2 5] S-r. m:SC^I&SS2 3 Hi. ;b-by-K 

OthL (Xr-y-rS 2 50 1) . ^tlti^o r K*^S 
ii^^mm-t^ CXt-'^^S 2 5 0 2) o 

CO 1 2 6] o r y— F*^aBntJ> o r y— F©?y — 

FO^f^^-^ g y - F%-§-4t>fc^cD7|=:1#3g^/^^ - V 
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mum^mf^'^^ (X7^>y:rs 2503)0 

Ux-yys 2 5 0 4) o tcom. ^<^-:ymmm 

at i ») o r y - K*^ft?}t*tl/'c*^S*>*WgiJL (Xt" 
<yyS 2 50 5) , (Pm^nTV^^&ltntf, /^^'-^^ 
tfgI52 2 5fC/^^->i¥fiBJaa^*ff$H±5 (Xx-y^ 
S 2 5 0 7) o 

[0 12 7] IRDti)L/c^f^«iB^A^o r y-KT'^&V^ 
S 2 5 0 6) c 

[0 12 8] C(Di;3*fi!ia^imi^fa^A'^^'9m-ar* 
fig (^Jt) ^-tir^o 

[0 12 9] i&fe, /i^f-^^^fi^as, /^^j'-viafflia 

[0 13 0] J.XT> Xt}:iC "the intellec 
tual woman" ^fiUJtC. ^ 4 ©IISfiJK.^-eO^ 
^^fiSiMa^UiSR^f 5o 20 

[0 1 3 1] ^2 6 (a) li. C(DXt}:S!iicnt^m:Sc 

mmm^ (.f^mr'<Dy^mm} ^^^l. m2 6 (b) 

(b) cDB*M*«5S(i3SIS7K^3t<0**)S^^*^ef^e 
[0 1 3 2] 02 6 (b) tC^-r*^3iTH± o ry-K 

[0 1 3 3] cc-e, 02 7 (b 1) fc^-r<fc^*ai? 30 

(a) l::5^-rJ:^i5:«^-CStxa\ /^^-^^t^Tv^^ 

->«ji-&-r-5i:i/^^*ss*n#e.n. 027 (bo © 

[0 13 4] LA^L, 0 2 7 (b 2) tC^-r<t3*aiR 

icmLT2ffl^iaai$nTi^5^^r-feoT. wz-^^s? 
[0 13 6] 02 8{±. ±.tzx-h-%^^n\.xwi9mm: 

[0 137] (D-3) ^4cD^fiS5Jg,^0?am so 
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[0 13 8] (a) Ml-fglcMf Slt^/-cttT'^<. B 
Wmmolf ^fc J: o T tlR L^imt^ C t tl^X't «o 

[0 13 9] (b) ±$mm^'^^->mmK^^My3\^ 
[0 14 0] (D-4) ^4(Dnmmm(Dmmmmmm 

•r -5 i: -5 ^ 3 «Dg|SgjB.^lciSfa L fcTj^^ i: o T t S 

[0 14 1] )la^A>P)ge^-i-fg<oaf?tOji6 (otDB 
WHlg*^6.JlSli-^«oaiR) ^#Afc*i^. Bfi^W^O 

[0 14 2] (E) M50*SSJB« 

0B^#M L p. I¥3i-r -5 o 
[0 14 3] (E- 1) ^5©*figJgaiO«^ 

0 2 9 f±. m 4 0*)!ffiJg^<D^MaiR^M<^)<t^WP^ 

[0 14 4] ccr)m5<Dmmmmit. xmtim-nc. =l 
■r*t>-&. y^as (»ji^) «isg^Js«Lfc*.o 

[0 14 5] ^(Otctb. «3%:«?«tSP2 2:&if{4. -^Xx 
AA^-^3Sf»3 3 ta.-^/<^-ymm3 4(OK73* 

[0 14 6] (E-2) m5<omimm<r>mi^ 

S3b<, a.— »f-i':^^-7x-x^;&m5<if:t£:j;D. 
[0 1 4 7] F o 1 1 ow i n g Is [^S^ 

m.t^m-^\n-z)\^-^xmmt:^o 

[0 14 8] CO^^tDfflf?/^^— 
[en:S [following is [i:N 
P] . ] 
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[j a : S [1 : NP] ^Mc^V^To ] i:%5o 

[0 14 9] mc. ^m^iciiLm-r?>mmti^Aim(Dm 

'^<D3i-C(D^^-$' — :y^mmLrcl^i§'&iai^ [en:S 
[following is [i:NP: MM 1 = 
A] . ] [J a : S [1 : NP] ^^Atc^L^To ] 

[0 15 0] tfc. rL-+fgSic^?>/^4?->ti:t±. a 

[0 15 1] ^etc, ±kEL/E:<1:3»c, 0 2 2(DM^ 
user i^V-dSffi^a^OU^- K 2 2 1 {c«tig>/^ 

^ofSi?*g«3bn#e>nSo 20 

[0 15 2] CC-e, use ra^L— 9*7^^— v^^^ 
U c h i 1 d«^y— KOjfiT^^fo Pn-KZ 2 
-Hi. or y-KifiT©a-Hf/^^->'{C*fL, 
jS(lOOOOOOOO^) ^*,iifrSo C 

[0153] (E-3) mstD^SSJgSO^am 

m 5 CDlli5IJ^®(0®fil^IM^B&U*7a ffitC .J; na\ KiS 

[0 15 4] (a) zL-^'m'p}&-r^mm^^'$'->'mm 
[0 15 5] (b) oL~^ji^-ymic%9cmm^^n 

[0 15 6] (c) ^— 9-V^^->tC^;5i¥«^tfficD 

[0 15 7] (d) 3.— tfa. mwmm^^rmtit^ 
[0158] (E-4)ii5 (ommmmommmmm 

[0 15 9] mmo=L-*i'^<^-:yi^m^imi.x. ^ » 
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[0 16 0] :i—^^i'^->'mmicisi-'X^m9tm.^± 

mJi:*«o ) 
[e n : •••] [j a : •••] ^i:©J:a*lii?>'^;5?->;S: 

mMxtit^<K)x-im<. smtm^^m 

So 

[0 16 1] mscD^SSm-ffi. 3.— tfA^-vcDif 

tmm 

(F) immmmm 

m^tn-r. ^i^mm^^^-i^^mmLxmicmm^n 
[0 16 2] <:©«^{cfet-'T. m:si:mm^^f^nm^^ 

[0 16 3] 

i¥%m(o^mi iii.±(oii5K. 2^feBgtcj;ti{f. 3i^% 

[0 1 ] m 1 ®||ffiff$^(Oii«a»?«»©titg6^«^* 
[0 2] 1 OSI)5E)^ffi©«fillffll(?SSOffllR»f'^*5^ 

[13 3] ^ 1 (Dmmmm(ommmm«rmm\^^^-rmm 
[0 4 ] ^ 1 ©^ffiff$^(Dffli(?>'^^'-:ySf» 3 3 
[El 5] ig 1 «*sgjg®<oig3S:^«fsaa©p^*i^^x-r7 

D— h-pfeSo 

[0 6] lg 1 C»IISgfl5»0^3i:#P«T5aiI©/^<5'->'^S 

[ia 7 ] 0 6 0/ <^ - >'mmwimmo)*mm^^s-rmm 

mx$>^o 
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24 



[010] m2(DmmT^m(omm.mmmm(Dmmff3m^ 
[011] m2(Dmmmm<om:scfmmm(omm^^^-r 
[012] m2(ommmm<omm^<^->mm3 3<o^ 

[013] ll2<D*StHg^O>'^;5»-i^©S^*IB^7 7' 
[014] ll2©l|]!Smo>'^^->'ff«Jaa<0l¥iRB^ 

[015] m2(Dmmmm(o^<^-:ymmmm(Dtimt 

[0 16] m2(ommmm<DJ<i-?'-ymmmm(oiii».t 
^^■:^mmm^^^s-rm.mm (2) r-asso 
[017] mz(Dmmmm<om:icfmfim^(mi^^^t^ 

[018] m3<D^SiiJ^ffi©^«Si?^S©iStgW«^ 

[019] mscommmmiomwmsimmcommmi^^ 

[0 2 0 ] ^ 3 0*ffifl^^©*^3SI¥i6®S^^N-r y a 
[02 1] S3©llfiSJf$^cD7tc^jifFffi«lSt£:«-r-5« 
[02 2] ^3 0llS6Jg^<D*«S©fFfflj^ItSt7?ffi^ 

[0 2 3] fn3<Dmmmm<Dy^mmwmmmm<Dm:ii:m 



[0 2 4] fH4(o^mmm<ommmms<ommmi0g. 

[0 2 5] m4©^SS}gSO^S3t5fefiKfflSO#®i[ffiS* 

[0 2 6] m4(Dmmmm(Dm^^^^m(o<i^mmm^ 

[0 2 7] ll4<DS^«fe0ffi«O>'^^'->'M««ia&t;-'^;S' 

10 [0 2 8 ] ^ 4 cD||Safe,«cD^:X^fi£*£Sf?IJ:&^-ritt^ 
0T'a5So 

[0 2 9 ] m 5 <Dmmmm<ommmimm<ommmm}& 

2- iffli?sasa5, 

3- - 

1 3 

2 1 
20 2 2 

2 3 
2 4 
2 5 



2 2 l-3»»?ltg|5, 

2 2 3. 2 6 1 — ><tSgP. 

2 2 4. 2 6 2---/^;5r — ViSfflgR. 

2 2 5. 2 6 3- ->'<^'— i'MSP. 

3 4 -:x— >3PfSo 
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